Total permanent paralysis of the lateral rectus muscle is a rare disorder, but when we are faced with it, it presents an exasperating challenge. As time passes, the condition is aggravated by a secondary contraction of the antagonist, causing severe progressive esotropia, and the cosmetic appearance as well as muscular function become increasingly worse.
Total permanent paralysis of the lateral rectus muscle is a rare disorder, but when we are faced with it, it presents an exasperating challenge. As time passes, the condition is aggravated by a secondary contraction of the antagonist, causing severe progressive esotropia, and the cosmetic appearance as well as muscular function become increasingly worse.
The method of Hummelsheim (I907, I909, i92), ingenious and imaginative as the idea was, cannot achieve the expected and sometimes-claimed good result. The numerous modifications published in the literature do not offer any real improvement over the original procedure. The best we could ever do was to achieve a good cosmetic appearance in the primary position with an abduction of I00 (i8 A) not more than 2 5 mm.
When we wish to analyse the cause of this failure and examine the function of a transplanted strip of muscle, we must bear in mind one basic principle: any muscle, anywhere in the human body, is capable of only one simple action-contraction, which will bring the line of insertion closer to the line of origin. All the complicated primary, secondary, and tertiary actions of the extraocular muscles are merely the results of this simple function. If we transplant an 8 mm. long strip of half the width of the superior rectus towards the insertion of the paralysed lateral rectus (Fig. iA) , the first thing we shall see is that the strip is far too short to reach the insertion. If it could act on an independent impulse, the primary action of the transplanted strip, attached to the body of the paralysed rectus,
would be intorsion. The secondary action is elevation, and only the tertiary action will be abduction. A similar strip from the inferior rectus will act as antagonist to the primary and secondary action, and as synergist to the tertiary action. At the moment when the eye should start to move outwards, the primary and secondary actions would start to increase, and the desired abduction would simultaneously start decreasing. Fig. 2A illustrates the total dynamically possible abduction. Notwithstanding, theoretically, a total of 6 mm.= 250 = 46 prism diopters of abduction, would be possible by a transplant of a 20 to 22 mm. long strip from the superior and/or inferior rectus (Quain and McAllister, I889; Quain,  Scobes, I947; Stallard, 1950; Vesey, 1958, I967) .
Why is this not achieved? The reason is physiological. The function of the brain centres and pathways has been shown to be interchangeable. I refer to the experiments of Marina (I9I5), confirmed by Leinfelder and Black (I94I, 1942) and more recently by Bloomgarden and Jampel (i 963). Marina (I 9 I 5) interchanged the insertions of all four rectus muscles in monkeys and in 2 weeks' time he was able to observe complete restoration of coordinated eye movements and single binocular vision, thus proving that the brain centres and pathways were capable of changing their function according to changed circumstances and changed requirements. However, an impulse to only one part of one muscle is not possible. The whole of the superior rectus, or of any other partially transplanted muscle will be stimulated, so that the little possibility of abduction will be almost completely checked.
The answer to our problem is, however, a simple one. All we have to do is to replace the paralysed muscle with an easily available functioning one, which will have its origin and its insertion located the same way as those of the muscle we wish to replace. In the case in point, we can easily do this by transplanting the total superior rectus to the stump of the paralysed lateral rectus.
It is remarkable that nothing has to be done to replace the lost action of the transplanted superior rectus; the inferior oblique will take over completely and act as a substitute, maintaining faultless supravergence.
Case report A 43-year-old white male patient had suffered an automobile accident 3 years before I first saw him in I968. He came into the room with his head turned to the extreme left, walking sideways.
Examination
There was complete paralysis of the left lateral rectus, with a pronounced secondary contraction of the left medial rectus.
Operation
The technique for the successful surgical correction of the anomaly is less complicated than a recessionresection operation: 
Resul
Good function was recovered almost immediately and the eye movements were perfect, except for a temporary weakness of the medial rectus which lasted only 2 or 3 weeks.
The appearance of the patient before and after the operation is shown in Fig. 3 (a-1) Abducens nerve paralysis may be overcome by transplanting the whole superior rectus to the stump of the paralysed lateral rectus; the function of the former is then taken over by the inferior oblique and normal eye movements are re-established. 
